Hyperosmotic saline dextran for resuscitation from traumatic-hemorrhagic hypotension: effect on regional blood flow.
The macro- and microcirculatory effect of small-volume resuscitation with hyperosmotic-hyperoncotic solutions was analyzed in 21 anesthetized beagles subjected to standardized traumatic-hemorrhagic hypotension (laparotomy and exteriorization of the intestine; MAP 40 mmHg for 75 min). Primary resuscitation consisted of bolus infusion of 10% of the blood loss (approx. 4 ml/kg) of either hyperosmotic (7.2%) saline -HSS-, hyperoncotic (10%) dextran 60 -HDS-, or hyperosomotic-hyperoncotic saline dextran (10% dextran 60 in 7.2% saline; HHS). Within 5 min CO was restored and systemic pressure significantly increased. In the HHS-group nutritional blood flow (RBF, measured by radiolabeled microspheres phi 15 microns) in kidneys, gastric mucosa, small intestine, colon, and pancreas was completely restored, while RBF to the myocardium, brain, and skeletal muscles exceeded baseline values. Despite the identical response in central hemodynamics, RBF to gastric mucosa, intestine, pancreas, and kidneys was significantly lower in HSS-animals (P less than 0.05 vs. HHS). In contrast, in the HDS-group CO, splanchnic, myocardial, and renal blood flow remained significantly reduced (P less than 0.05 vs. HHS). Despite the normalization of cardiac output by small volumes of hypertonic solutions, 7.2% saline alone failed to fully restore RBF after protracted traumatic hemorrhage. For the concept of small-volume resuscitation, the hyperosomotic-hyperoncotic solution of 10% dextran 60 in 7.2% saline appears to be most effective to improve organ perfusion during the prehospital period of trauma patients.